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It will help, however, in the appreciation of the actual
process, if the absorption of carbon by the steel is more
carefully examined. When the steel is heated in the
carburising gas, a reaction takes place between the iron
of the steel and the gas, whereby the carbon of the latter
unites with the former to produce a carbide of iron. This
compound, of course, is produced on the outermost skin
of the steel, and, when formed, dissolves in the remainder
of the iron which is present, thereby forming a solid
solution of iron carbide in iron (see Chapter III, p. 49).
When once it has dissolved, the carbide will tend to diffuse
within the steel, in the same way as any dissolved sub-
stance tends to diffuse throughout its solvent, and, prob-
ably, it will do this in accordance with the ordinary laws
of solution. The diffusion means that the particles of
the dissolved, substance travel through the solvent as
quickly as they can, and ultimately they necessarily
travel inwards towards the middle of the part. The
speed with which they travel will be a measure of the
rate of carburisation of the steel, and the speed will be
controlled (to some extent, at any rate) by the viscosity
of the solid solution. The more viscous is the solid solu-
tion, the less rapid will be the diffusion. The viscosity
of the solid solution (in the iron) is approximately inversely
proportional to its temperature, so that the higher the
temperature to which the steel is heated the less viscous
will it become, and hence the more rapidly will the carbide
travel. The influence of the viscosity is probably greater
than that of the critical temperature upon the process of
carburisation, and the choice of carburismg temperature
is more affected by the viscosity of the steel than by
its composition. (The upper critical temperature of a
steel is a function of its composition. In the carbon
steels the relationship is shown by the line ABCD in
Fig. 27. The variations of the critical temperature with
composition in the nickel steels have been indicated in
Chapter III, the general effect of the presence of nickel
being to lower the upper critical temperature.) In con-